The E3-10.4K protein of adenovirus is an integral membrane protein that is partially cleaved between Ala22 and Ala23 and has a Ccyt orientation.
The Ad2 E3-10.4K protein is required together with the E3-14.5K protein to down-regulate the epidermal growth factor receptor in adenovirus-infected cells. Both proteins are also required to prevent tumor necrosis factor cytolysis under certain conditions. 10.4K is a 91 amino acid membrane-associated protein that migrates as two bands, upper and lower, on SDS-PAGE. We show here that the upper band is the primary translation product which initiates at AUG2173 in the E3 transcription unit of Ad2. The upper band is processed slowly (greater than 4 hr to complete) into the lower band by proteolytic cleavage between residues Ala22 and Ala23 by a microsome-associated protease. The upper and lower bands become equal in abundance, after which they are very stable. The N-terminus of the in vivo-derived upper band is not blocked to sequencing and it retains its initiating Met. 10.4K has a hydrophobic domain (H1) near its N-terminus that is probably a signal sequence for membrane insertion; cleavage of this signal is atypical because it was not cotranslational in vivo and it was not complete. 10.4K has a second hydrophobic domain (H2) located within residues 35-60. H2 appears to be a transmembrane (stop transfer) domain because both the upper and the lower 10.4K bands remained associated with membranes after extraction at pH 11.5, because both bands were extracted into the detergent phase with Triton X-114, and because both bands were only partially reduced in size when 10.4K-containing microsomes were digested with proteinase K. These proteinase K-digested bands were immunoprecipitated with an antipeptide antiserum against residues 19-34 but not with an antiserum against residues 68-80 or 77-91, indicating that both 10.4K bands are orientated in the membrane with the C-terminus in the cytoplasm. We conclude that the lower band of 10.4K is a type I bitopic membrane protein and suggest that the upper band is a polytopic membrane protein with both the H1 and the H2 hydrophobic domains spanning the membrane.